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(54) ENGINE CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To increase engine output rapidly without increasing the 
generated quantity of NOx by controlling in such a way as to heighten 
supercharging pressure while leaving an air-fuel ratio as it is lean when 
the engine is detected to be in the accelerating state at the time of the 
air-fuel ratio being lean. 

CONSTITUTION: An engine (e) is provided with a supercharger (a) for 
supercharging by pressurizing intake air. A control device (f) is provided 
with an air-fuel ratio control means (b) for making an air-fuel ratio leaner 
than a stoichiometric air-fuel ratio in a specified operating area, an 
engine load control means (c) for controlling engine load according to 
the depression quantity of an accelerator pedal, and a load 
characteristic changing means (d) for changing the output characteristic 
of the engine load control means (c) according to the air-fuel ratio. In 
such constitution, the accelerating state of the engine (e) is detected by 
an acceleration detecting means (g). When the engine (e) is detected to 
be in the accelerating state at the time of the air-fuel ratio being lean, 
an engine output control means (h) controls in such a way as to 
heighten supercharging pressure while leaving the air-fuel ratio as it is 
lean. 
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♦ NOTICES * 



JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The supercharger which supercharges by pressurizing inhalation air, and the Air Fuel Ratio Control means which makes an 
air-fuel ratio Lean rather than theoretical air fuel ratio in a predetermined operating range, In the control unit of the engine with which 
the engine load control means which controls an engine load according to the amount of accelerator pedal treading in, and a load 
characteristic modification means to change the output characteristics of an engine load control means according to an air-fuel ratio are 
established When it is detected an acceleration detection means to detect an engine acceleration condition, and that an engine is in an 
acceleration condition with an acceleration detection means when an air-fuel ratio is Lean The control unit of the engine characterized 
by establishing the engine output-control means which raises charge pressure, making an air-fuel ratio into Lean. 
[Claim 2] [ when an acceleration detection means can detect an engine acceleration degree now and an engine output-control means 
is / an air-fuel ratio / Lean in the control device of the engine indicated by claim 1 ] The control unit of the engine characterized by not 
raising charge pressure but making an air-fuel ratio into theoretical air fuel ratio when this acceleration degree is small while raising 
charge pressure, making an air-fuel ratio into Lean when the acceleration degree detected by the acceleration detection means is large. 
[Claim 3] The control device of the engine characterized by raising charge pressure, making [ restricting, when an engine speed is in a 
predetermined revolution field, and ] an air-fuel ratio into Lean when an air-fuel ratio is [ an engine output-control means ] Lean and it 
is detected by the acceleration detection means in the control device of the engine indicated by claim 1 that an engine is in an 
acceleration condition. 

[Claim 4] The control device of the engine characterized by an engine load control means being the electricity throttle valve 
electrically opened and closed according to the amount of accelerator treading in in the control device of the engine indicated by claim 

[Claim 5] The supercharger which supercharges by pressurizing inhalation air, and the Air Fuel Ratio Control means which makes an 
air-fuel ratio Lean rather than theoretical air fuel ratio in a predetermined operating range, In the control unit of the engine with which 
the engine load control means which controls an engine load according to the amount of accelerator pedal treading in, and a load 
characteristic modification means to change the output characteristics of an engine load control means according to an air-fuel ratio are 
established When are changed into a rich side from an acceleration detection means to detect an engine acceleration degree, and a 
Lean air-fuel ratio condition and the acceleration degree detected by the acceleration detection means is large The control unit of the 
engine characterized by establishing the engine output-control means which makes small the modification degree of the output 
characteristics of an engine load control means compared with the time when this acceleration degree is small. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an engine control unit. 
[0002] 

[Description of the Prior Art] Generally, in the fuel-injection type engine for automobiles, according to an inhalation air content and an 
engine speed, fuel oil consumption (injection pulse width) is set up so that an air-fuel ratio may be held fundamentally at a 
predetermined target air-fuel ratio. In addition, in this fuel-injection type engine, in order to hold an air-fuel ratio to a target air-fuel 
ratio more at accuracy, feedback control of the air-fuel ratio of amending fuel oil consumption so that this air-fuel ratio deflection may 
be lost according to the deflection ******** air-fuel ratio deflection to the target air-fuel ratio of an air-fuel ratio is usually performed. 

[0003] By the way, in order to raise the fuel consumption engine performance in recent years, in the predetermined low-power output 
field (lean bum field), the engine which was made to make an air-fuel ratio Lean (for example, A7F=20) rather than theoretical air fuel 
ratio (A/F=14.7), and the so-called lean bum engine are used widely. In addition, since engine power declines while making the air- 
fuel ratio into Lean in this lean bum engine (at the time of lean bum), the supercharged engine with which supercharge raises a 
charging efficiency and lowering of engine power was compensated is also proposed (for example, refer to JP,3-23327,A). 
[0004] 

[Problem(s) to be Solved by the Invention] And when it gets into an accelerator pedal at the time of lean bum (i.e., when it is required 
that engine power should be heightened), he is trying to make an air-fuel ratio shift to a rich side in this conventional lean bum engine, 
so that engine power may fully be heightened. However, if an air-fuel ratio tends to be made to shift to a rich side a little, for example, 
an air-fuel ratio tends to be made about into 1 8 by A/F and it is going to heighten engine power while performing lean bum, for 
example for the air-fuel ratio as 20 by A/F, a NOx yield will increase substantially and the problem that emission gets worse will arise. 
In addition, generally, with car motor, when an air-fuel ratio is in the 17 neighborhoods by A/F, a NOx incidence rate serves as max. 
[0005] For this reason, in the conventional lean bum engine, when it is necessary to heighten engine power at the time of lean bum, he 
makes an air-fuel ratio shift to a rich side to near theoretical air fuel ratio (A/F=14.7), and is trying to prevent the increment in a NOx 
yield, but if it does in this way, the problem that the fuel consumption engine performance falls will arise. 

[0006] Moreover, if an inhalation-of-air fill is fixed and an air-fuel ratio is generally changed from the Lean side to a rich side, engine 
power will go up in the shape of a step, but when the amount of treading in of an accelerator pedal is the same, it is not desirable that 
engine power changes suddenly in this way. Then, when an air-fuel ratio is changed from the Lean side to a rich side, the closing 
motion property of an electricity throttle valve is changed in the direction of loss of power, and he specifically makes small the ratio (a 
throttle opening / the amount of accelerator pedal treading in) of a throttle opening and the amount of accelerator pedal treading in, and 
is trying to prevent sudden change of engine power in the engine with which the electricity throttle valve electrically opened and 
closed according to the amount of treading in of an accelerator pedal was prepared. 

[0007] Therefore, it sets in the engine equipped with such an electricity throttle valve. Although a throttle opening will fall in the 
shape of a step to predetermined desired value when an air-fuel ratio is changed from the Lean side to a rich side, in order to get into 
an accelerator pedal at the time of lean bum and to heighten engine power In this case, since the phenomenon ******** undershoot of 
a throttle opening going desired value too much according to the inertia of an electricity throttle valve, and falling happens, there is a 
problem that lowering of temporary air deficiency, i.e., engine power, arises, and the acceleration engine performance worsens. 
[0008] This invention aims at offering the control unit of the engine which can heighten engine power promptly, without making a 
NOx yield increase, when it is made in order to solve the above-mentioned conventional trouble, and it is necessary to heighten engine 
power at the time of lean bum. 
[0009] 

[Means for Solving the Problem] Since the above-mentioned object is attained, as the configuration is shown in drawing 1 , the 1st 
invention The Air Fuel Ratio Control means b which makes an air-fuel ratio Lean rather than theoretical air fuel ratio in the 
supercharger a which supercharges by pressurizing inhalation air, and a predetermined operating range The engine load control means 
c which controls an engine load according to the amount of accelerator pedal treading in In the control unit f of the engine e with 
which a load characteristic modification means d to change the output characteristics of the engine load control means c according to 
an air-fuel ratio is established When it is detected that Engine e is in an acceleration condition with the acceleration detection means g 
when the acceleration detection means g and air-fuel ratio which detect the acceleration condition of Engine e are Lean The control 
unit of the engine characterized by establishing the engine output-control means h which raises charge pressure, making an air-fuel 
ratio into Lean is offered. In addition, also when starting supercharge here from the condition which is not supercharging saying 
"charge pressure is raised", it contains. 

[0010] In the control unit f of the engine e which the 2nd invention requires for the 1st invention [ when the acceleration detection 
means g can detect the acceleration degree of Engine e now and the engine output-control means h is / an air-fuel ratio / Lean ] While 
raising charge pressure, making an air-fuel ratio into Lean when the acceleration degree detected by the acceleration detection means g 
is large, when this acceleration degree is small, the control unit of the engine characterized by not raising charge pressure but making 
an air-fuel ratio into theoretical air fuel ratio is offered. 

[001 1] When an air-fuel ratio is [ the engine output-control means h ] Lean and it is detected by the acceleration detection means g in 
the control device f of the engine e concerning the 1st invention that Engine e is in an acceleration condition, the 3rd invention 
restricts, when an engine speed is in a predetermined revolution field, and offers the control device of the engine characterized by to 
raise charge pressure, making an air- fuel ratio into Lean. 
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[0012] The 4th invention offers the control device of the engine characterized by being the electricity throttle valve by which the 
engine load control means c is electrically opened and closed according to the amount of accelerator treading in in the control device f 
of the engine e concerning the 1st invention. 

[0013] The Air Fuel Ratio Control means b which makes an air-fiiel ratio Lean rather than theoretical air fuel ratio in the supercharger 
a which supercharges by the 5th invention pressurizing inhalation air, and a predetermined operating range The engine load control 
means c which controls an engine load according to the amount of accelerator pedal treading in In the control unit f of the engine e 
with which a load characteristic modification means d to change the output characteristics of the engine load control means c 
according to an air-fuel ratio is established [ when changed into a rich side from a Lean air-fuel ratio / which detect the acceleration 
degree of Engine e / the acceleration detection means g and air-fuel ratio / condition ] When the acceleration degree detected by the 
acceleration detection means g is large, the control unit of the engine characterized by establishing the engine output-control means h 
which makes small the modification degree of the output characteristics of an engine load control means compared with the time when 
this acceleration degree is small is offered. 
[0014] 

[Example] Hereafter, the example of this invention is explained concretely. 

As shown in <lst examplo drawing 2 , Engine CE When the 1st and 2nd inlet valve 1 and 2 is opened, the 1st and 2nd inlet port 3 
and 4 is minded. Inhale gaseous mixture in a combustion chamber 7 from the 1st and 2nd independent inhalation-of-air paths 5 and 6, 
compress this gaseous mixture at a piston 8, and it is made to light and burn with an ignition plug 9. The process in which combustion 
gas is discharged to a flueway 12 through an exhaust port 1 1 when an exhaust valve 10 is opened is repeated. By the connecting rod 
13, the crank pin (not shown), and the crank arm (not shown), the reciprocating motion of the direction of a cylinder axis of the piston 
8 produced in connection with this is changed into rotation, and isoutputted to a crankshaft 14. In addition, the high tension for spark 
discharge is supplied to an ignition plug 9 from an ignition coil (not shown) to predetermined timing. Moreover, the downstream of the 
1 st independent inhalation-of-air path 5 is attended, and the fuel injection valve 1 5 which injects a fuel is formed into the air in this 
path 5. Here, the fuel oil consumption (namely, air-fuel ratio) and injection timing of a fuel injection valve 1 5 are controlled by the 
control unit C to explain later. 

[0015] In order to supply the air for fuel combustion (inhalation air) to the combustion chamber 7 of each cylinder of Engine CE, the 
common inhalation-of-air path 16 where the upper edge was opened by atmospheric air is formed, and the air cleaner 17 from which it 
sees to the flow direction of inhalation air, and the dust in inhalation air is removed sequentially from the upstream, and the intake air 
flow sensor 18 which detects an inhalation air content are formed in this common inhalation-of-air path 16. and the common 
inhalation-of-air path 1 6 - an intake air flow sensor 1 8 — it has branched a little on the lower stream of a river to 1st branching 
inhalation-of-air path 16a and 2nd branching inhalation-of-air path 16b. In addition, it has gathered again on the lower stream of a 
river of the 1st and 2nd supercharger 19 and 20 so that 16a may explain the 1st and 2nd branching inhalation-of-air path and 16b may 
be explained later. 

[0016] Blois 19p of the 1st supercharger 19 of an exhaust air turbo type is interposed in 1st branching inhalation-of-air path 16a, and 
Blois 20p of the 2nd supercharger 20 of an exhaust air turbo type is interposed in 2nd branching inhalation-of-air path of another side 
1 6b. And the 1st and 2nd branching inhalation-of-air paths 16a and 16b gather again on the lower stream of a river in both Blois 19p 
and 20p, and turn into one common inhalation-of-air path 16. From this set section, in the common inhalation-of-air path 16 of the 
downstream According to the amount of treading in (this is hereafter called accelerator opening) of an accelerator pedal (not shown), 
the electricity throttle valve 21 by which closing motion actuation is carried out with the throttle actuator 22 of an electric type 
(opened and closed electrically) is interposed. 

[0017] Here, according to the signal impressed from a control unit C, the electricity throttle valve 21 is opened [ the throttle actuator 
22 ] and closed in a predetermined closing motion property (output characteristics). According to the ratio (a throttle opening / 
accelerator opening) of the throttle opening beforehand set up by the control unit C and an accelerator opening, the target throttle 
opening corresponding to a actual accelerator opening calculates, and specifically, the throttle actuator 22 is controlled so that the 
actual opening of the electricity throttle valve 21 is in agreement with this target throttle opening. 

[001 8] In addition, it sets in Engine CE so that it may explain later. When close is in the lean bum field the operational status is 
indicated to be in the field 2 in drawing 6 , an air-fuel ratio rather than theoretical air fuel ratio (A/F=14.7, i.e., lambda= 1) Lean It is 
made (A/F=20 [ for example, ]) and lean burn is performed, and when close is in the idle field shown in the theoretical-air-fuel-ratio 
operating range or field 3 operational status is indicated to be in a field 1, an air-fuel ratio is held to theoretical air fuel ratio* and it is 
made to perform theoretical-air-fuel -ratio operation. And the closing motion property (output characteristics) of the electricity throttle 
valve 21 at the time of theoretical-air-fuel-ratio operation is set to a small opening side (low-power output side) rather than the closing 
motion property at the time of lean burn, and when an accelerator opening is the same, he is trying for engine power to become equal 
irrespective of Rich Lean of an air-fuel ratio, since engine power becomes high at the time of theoretical-air-fuel-ratio operation and 
engine power becomes low at the time of lean burn, even when an air fill is the same. That is, fundamentally, if it changes from lean 
bum to theoretical-air-fuel-ratio operation when an accelerator opening is fixed, a throttle opening will become small the shape of a 
step, and if lean bum changes from theoretical-air-fuel-ratio operation to reverse, a throttle opening will become large the shape of a 
step. 

[0019] And the down-stream edge of the common inhalation-of-air path 16 is connected to the surge tank 23 which functions as the 
volume section which reduces the surging (pulsation) of inhalation air, and the upper edge of the aforementioned 1st and 2nd 
independent inhalation-of-air paths 5 and 6 is connected to this surge tank 23. 

[0020] The flueway 1 2 which discharges the combustion gas (exhaust gas) of Engine CE branches on the way to 1st branching 
flueway 12a and 2nd branching flueway 12b, turbine 19t of the 1st supercharger 19 is interposed in 1st branching flueway 12a, and 
revolution actuation of the Blois 19p in 1st branching inhalation-of-air path 16a is carried out by this turbine 19t On the other hand, 
turbine 20t of the 2nd supercharger 20 is interposed in 2nd branching flueway 1 2b, and revolution actuation of the Blois 20p in 2nd 
branching inhalation-of-air path 16b is carried out by this turbine 20t. In addition, the 1st and 2nd branching flueways 12a and 12b 
gather again on a both turbines [ 19t and 20t ] lower stream of a river, and the catalytic converter 25 which used the three way 
component catalyst is interposed in the flueway 12 of the downstream from this set section. 

[0021] In order to control to the 1st supercharger 19, the discharge pressure, i.e., the charge pressure, of this supercharger 19, the 1st 
bypass flueway 26 which is made to bypass turbine 19t and discharges the exhaust gas in 1st branching flueway 12a, and the 1st 
charge pressure control valve 27 which open and close this 1st bypass flueway 26 are formed. Here, the amount of exhaust gas which 
the exhaust gas flow rate which flows the 1 st bypass flueway 26 increases, namely, is introduced into turbine 1 9t decreases as the time 
when the opening of the 1st charge pressure control valve 27 is large, and charge pressure falls. That is, the charge pressure of the 1st 
supercharger 19 is controllable by adjusting the opening of the 1st charge pressure control valve 27. 

[0022] And closing motion actuation of the 1 st charge pressure control valve 27 is carried out through the 1 st link mechanism 28 by 
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the 1st actuator 29 controlled by the control unit C. That is, closing motion control of the 1 st charge pressure control valve 27 will be 
carried out by the control unit C through the 1 st actuator 29, therefore the charge pressure of the 1 st supercharger 1 9 will be controlled 
by the control unit C. 

[0023] Also to the 2nd supercharger 20, the 1st supercharger, like the case, 19, the 2nd bypass flueway 3 1, the 2nd charge pressure 
control valve 32, the 2nd link mechanism 33, and the 2nd actuator 34 are formed, and the charge pressure of the 2nd supercharger 20 
is controlled by the control unit C. Thus, the charge pressure of the 1st and 2nd supercharger 19 and 20 is controlled by the control unit 
C, and the charge pressure as the whole inhalation-of-air system is controlled by this. 

[0024] An "Air Fuel Ratio Control means" by which the control unit C was indicated by the claim, Include a "engine load control 
means", a "load characteristic modification means", an "engine output-control means", and an "acceleration detection means." It is the 
synthetic control unit of Engine CE equipped with the microcomputer. The inhalation air content detected by the intake air flow sensor 
1 8, the engine speed detected by the engine speed sensor 35, The intake pressure, i.e., charge pressure, detected by the intake-pressure 
sensor 36, the engine water temperature detected by the engine water temperature sensor 37, 02 concentration in the exhaust gas 
detected by linear 02 sensor 38 (air-fuel ratio), Various control of Engine CE is performed by making into control information the 
accelerator opening (the amount of accelerator pedal treading in) detected by the accelerator opening sensor 39, the throttle opening 
detected by the throttle opening sensor 40. However, since it is not just going to make general control which the control technique of 
general control of Engine CE is well known, and starts into the summary of the invention in this application, the explanation is 
omitted, and below, the control approach is explained about Air Fuel Ratio Control (fuel control) and charge pressure control 
concerning the summary of the invention in this application. 

[0025] The control approach of Air Fuel Ratio Control by the control unit C is explained referring to drawing 2 suitably hereafter 
according to the flow chart shown in drawing 3 . In a high power field (theoretical-air-fuel-ratio operating range), feedback control of 
an air-fuel ratio is comparatively performed by making a target air-fuel ratio into theoretical air fuel ratio (A/F=14.7, i.e., lambda= 1). 
as [ show / fundamentally / by this Air Fuel Ratio Control / by the field 1 in drawing 6 ] - as [ show / by the field 2 ] - Lean [ in a 
low-power output field (lean burn field) / air-fuel ratio / target / theoretical air fuel ratio ] comparatively - a value Feedback control of 
an air-fuel ratio is performed as (A/F=20 [ for example, ]), and feedback control of an air-fiiel ratio is performed in an idle field as 
shown in a field 3 by making a target air-fuel ratio into theoretical air fuel ratio. In addition, in the field by the side of high power, the 
feedback control of an air-fuel ratio is suspended to the profit in a field 1, a target air-fuel ratio is made into Rich (for example, 
A/F=12) rather than theoretical air fuel ratio, and it may be made to perform open loop control. Moreover, in a field 1 , feedback 
control is suspended and it may be made to perform open loop control. 

[0026] And when Engine CE (or car) is in an acceleration condition at the time of lean burn (i.e., when high power is required), he is 
trying to heighten engine power as follows. That is, he is trying [ while supercharging holding an air-fuel ratio to Lean and specifically 
reducing a NOx yield, when a close engine speed is in N1-N2 in drawing 7 when the close acceleration of Engine CE is in a 
supercharge field predetermined in the operational status of Engine CE greatly, and ] to heighten engine power, raising the fuel 
consumption engine performance. On the other hand, an air-fiiel ratio is made rich to a target air-fuel ratio, without supercharging, and 
he is trying to heighten engine power, when acceleration is small, or when close is not in a supercharge field, reducing a NOx yield. 
[0027] Specifically Air Fuel Ratio Control is started, it is not rich, and various signals, such as an inhalation air content, an engine 
speed, an intake pressure, engine water temperature, 02 concentration in exhaust gas, an accelerator opening, and a throttle opening, 
are read as control information by step #1 . In addition, within a control unit C, an air-fuel ratio (A/F) calculates based on 02 
concentration in exhaust gas. 

[0028] Then, the basic injection pulse width of a fuel injection valve 15 calculates by step #2. It calculates by the ordinary technique of 
basic injection pulse width being a signal value corresponding to the basic valve-opening time amount, i.e., the basic injection 
quantity, of a fuel injection valve 15, and carrying out the multiplication of the predetermined conversion factor to the value which did 
the division of the inhalation air content by the engine speed here etc. In addition, the basic injection pulse width map which makes an 
inhalation air content and an engine speed a parameter is beforehand stored in the memory of a control unit C, and you may make it 
calculate basic injection pulse width by searching this map. 

[0029] Next, when it is judged by step #3 whether the close operational status of Engine CE is in the lean burn field (RIN zone) 2, i.e., 
the field in drawing 6 , and it is judged with the close operational status of Engine CE being in a lean burn field, it is judged [ (YES) 
and ] whether Engine CE or a car (only henceforth Engine CE) is in an acceleration condition by step #4 further. Rate of change [ here 
as opposed to the time amount of an accelerator opening in an acceleration condition ] (differential value) or the rate of change 
(differential value) over the time amount of a throttle opening is judged by whether it is beyond a predetermined value. 
[0030] Step # While step #9- step #1 1 are performed in order after this, making a target air-fuel ratio into Lean (for example, A/F=20), 
without supercharging, performing feedback control of an air-fuel ratio and reducing a NOx yield (NO), i.e., when it is not necessary 
to heighten engine power especially, when judged with Engine CE being in an acceleration condition 4, the fuel consumption engine 
performance is raised. Specifically by step #9, the feedback multiplier for lean burn calculates. Here, based on the deflection, i.e., the 
air-fuel ratio deflection, to a target air-fiiel ratio of a actual air-fuel ratio, a feedback multiplier carries out the multiplication of the 
predetermined gain to air-fuel ratio deflection, and is calculated. And fuel oil consumption is amended in the direction which reduces 
the above-mentioned air-fuel ratio deflection by carrying out the multiplication of this feedback multiplier to basic injection pulse 
width. 

[003 1] For example, when Lean [ an air-fuel ratio / air-fuel ratio / target ], a feedback multiplier is made into a larger value than 1 
according to air-fuel ratio deflection, fuel oil consumption is increased rather than basic fuel oil consumption, an air-fuel ratio is 
amended by this at a rich side (direction made rich), and air-fuel ratio deflection is reduced or canceled. On the contrary, when an air- 
fuel ratio is more rich than a target air-fiiel ratio, a feedback multiplier is made into a value smaller than 1 according to air-fuel ratio 
deflection, fuel oil consumption is reduced rather than basic fuel oil consumption, an air-fuel ratio is amended by this at the Lean side 
(Lean-ized direction), and air-fiiel ratio deflection is reduced or canceled. Thus, feedback control of an air-fuel ratio or the fuel oil 
consumption is carried out so that this air-fuel ratio deflection may be lost according to air-fiiel ratio deflection. In addition, when a 
feedback multiplier is fixed to 1, amendment of the fuel oil consumption according to air-fuel ratio deflection will not be performed, 
therefore the feedback control of an air-fiiel ratio will be suspended. 

[0032] Step # In 10, the last injection pulse width of a fuel injection valve 15 calculates. The last injection pulse width is calculated by 
the ordinary technique of applying the invalid injection pulse width set as the value which carried out the multiplication of the 
feedback multiplier to for example, basic injection pulse width according to battery voltage etc. Step # In 1 1, a fuel is injected from a 
fuel injection valve 15 to predetermined timing according to the last injection pulse width. Thus, feedback control is carried out so that 
an air-fuel ratio may follow a target air-fuel ratio. Then, it returns to step #1 and Air Fuel Ratio Control is continued. 
[0033] on the other hand, when judged with Engine CE being in an acceleration condition by above step #4, it is judged whether 
acceleration is small at (YES) step #5, and acceleration is not small - ** (large) - the case where it is judged - (NO) - it is judged 
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whether whether the close operational status of Engine CE being in a supercharge field by step #6 further and a close engine speed are 
in N1-N2 in drawing 7 . In addition, rate of change [ as opposed to the time amount of an accelerator opening in whether acceleration 
is large or to be small ] or the rate of change over the time amount of a throttle opening is judged by whether it is beyond a 
predetermined value. 

[0034] When acceleration is large and an engine speed is N1-N2 in drawing 7 as described above, it supercharges, making a target air- 
fuel ratio into Lean (raising charge pressure), and he heightens engine power, and is trying to raise the acceleration engine 
performance in the 1 st example. On the other hand, when acceleration is small, or when an engine speed is one or less N or two or 
more N, he heightens engine power and is trying to raise the acceleration engine performance by not supercharging but making rich an 
air-fuel ratio (charge pressure not being raised) to theoretical air fuel ratio. 

[0035] The reason heightens engine power by supercharge when acceleration is large, and he is trying to heighten engine power by 
rich-ization of an air-fuel ratio fundamentally here when acceleration is small is as follows about. That is, irrespective of Rich Lean of 
an air-fuel ratio, when an accelerator opening is equal, with Engine CE, the closing motion property (output characteristics) of the 
electricity throttle valve 21 is set up according to an air-fuel ratio so that engine power may become equal, as described above. For this 
reason, acceleration nature worsens by one time lowering of the engine power a throttle opening becomes smaller than desired value 
temporarily by the undershoot which originates in the inertia of the electricity throttle valve 21 in this case although a throttle opening 
is made to fall by the shape of a step when an air-fuel ratio is made rich, in order to heighten engine power, in case it accelerates at the 
time of lean bum, and according to air deficiency. And if acceleration nature is bad when acceleration is large (i.e., when an 
acceleration demand of an operator is strong), a transit feeling will worsen and salability will fall. Then, he supercharges holding an 
air-fuel ratio to Lean, when acceleration is large, and is trying to raise acceleration nature. 

[0036] on the other hand, it is generated frequently, and the accelerator pedal which he is not especially conscious of steps on the 
acceleration condition that acceleration is small, and an operator cannot smell it - it is generated also by thing change. In this case, in 
having supercharged at every acceleration, a supercharge condition and the condition of not supercharging will be repeated and sense 
of incongruity will be given to an operator. Then, when acceleration is small, he is trying to heighten engine power by not 
supercharging but making an air-fuel ratio rich. In this case, since an operator does not have especially an acceleration demand, 
especially nonconformity is not produced even if engine power may decline a little by the undershoot of the electricity throttle valve 

[0037] Moreover, it is based on the following reason that an engine speed limits a supercharge field to the range of N1-N2. That is, the 
property over the engine speed of the maximum engine output torque at the time of making it the case where an air-fuel ratio is made 
into theoretical air fuel ratio (A/F= 14.7, i.e., lambda= 1) at the time of supercharge (traveler's check), and Lean (for example, A/F=20) 
becomes like the curves Gl and G2 (broken line) in drawing 7 , respectively. Moreover, the property over the engine speed of the 
maximum engine output torque at the time of making it the case where an air-fuel ratio is made into theoretical air fuel ratio at the time 
(N/A) of un-supercharging, and Lean becomes like curvilinear G3 for example, in drawing 7 , and G4 (continuous line), respectively. 
[0038] And a passage clear from drawing 7 , when supercharging by making an air-fuel ratio into Lean, in (a curve G2), a low 
revolution field, or a high revolution field, engine power will fall substantially. On the other hand, when an air-fiiel ratio is made into 
theoretical air fuel ratio, without supercharging, depression of the engine power in (curvilinear G3), a low revolution field, or a high 
revolution field is comparatively small. For this reason, engine power becomes high rather than the direction which makes an air-fuel 
ratio theoretical air fuel ratio, without an engine speed supercharging in an one or less N low revolution field or a two or more N high 
revolution field supercharges by making an air-fuel ratio into Lean. Then, even if it is the case that acceleration is large, he is trying for 
an engine speed to heighten engine power in the 1st example by making an air-fuel ratio rich to theoretical air fuel ratio, without 
supercharging in an one or less N low revolution field and a two or more N high revolution field. That is, acceleration is large, and 
when engine speeds are N1-N2, it restricts, and it is made to supercharge, making an air-fuel ratio into Lean. 

[0039] When it is judged with acceleration being large by step #5 and is judged with a close engine speed being in the range of N1-N2 
by (NO) and step #6 in this way, 1 is built by step (YES) #7 to a supercharge flag, step #9- step #1 1 are performed continuously, and 
feedback control of an air-fuel ratio is performed based on the feedback multiplier for lean burn. In this case, the acceleration engine 
performance is raised [ while reducing a NOx yield, and ], raising the fuel consumption engine performance. Then, it returns to step # 1 
and Air Fuel Ratio Control is continued. Here, a supercharge flag is a flag quoted by the charge pressure control explained later, when 
1 is built to this supercharge flag, supercharge of Engine CE is performed by the charge pressure control routine (refer to drawing 4 ), 
and supercharge is performed when the supercharge flag is set to 0. 

[0040] On the other hand, when it is judged with acceleration being small by step #5 (YES) or is judged with an engine speed being 
one or less N or two or more N in step #6, a supercharge flag is set to 0 by (NO) step #8. Step # The feedback multiplier for the time of 
theoretical-air-fuel-ratio operation (for lambda= 1) calculates, and feedback control of an air-fuel ratio is continuously performed [ 15 ] 
based on the feedback multiplier for the time of theoretical-air-fuel-ratio operation by step #10 and step #1 1. In this case, engine power 
can be heightened, reducing a NOx yield. Then, it returns to step #1 and feedback control of an air-fuel ratio is continued. 
[0041] By the way, when judged with the close operational status of Engine CE not being in a lean bum field by above step #3, it is 
judged [ (NO) and ] whether Engine CE is in an acceleration condition by step #12 further. In addition, the detection approach of an 
acceleration condition is the same as that of the case of step #4. In the 1 st example, when making the outside of a lean bum field i e 
an air-fuel ratio, into theoretical air fuel ratio, while supercharging at the time of acceleration and heightening engine power, since 
high power is not required, at the time of un-accelerating, it is made not to supercharge like it. - 

[0042] Step # When judged with Engine CE being in an acceleration condition by 12, 1 is built by step (YES) #13 to a supercharge 
flag, and when judged with it being in an another side acceleration condition, a supercharge flag is set to 0 by (NO) step #14. Then, 
step #15, step #10, and step #1 1 are performed in order, and feedback control of an air-fuel ratio is performed based on the feedback 
multiplier for the time of theoretical-air-fuel-ratio operation. Then, it returns to step #1 and feedback control of an air-fuel ratio is 
continued. 

[0043] Hereafter, according to the flow chart shown in drawing 4 , the control approach of the charge pressure control by the control 
unit C is explained, referring to drawing 2 suitably. When a supercharge flag is 0, he is trying to suspend supercharge in this charge 
pressure control, while charge pressure supercharges Engine CE fundamentally as it is set up according to the operational status of 
Engine CE and follows ****** charge pressure when 1 is built by the Air Fuel Ratio Control routine (refer to drawing 3 ) to a 
supercharge flag. 

[0044] If charge pressure control is started, it will be step #21 first and, specifically, various signals, such as an engine speed, an intake 
pressure (charge pressure), and a throttle opening, will be read as control information. Next, it is judged by step #22 whether the 
supercharge flag set by the Air Fuel Ratio Control routine (refer to drawing 3 ) is 1, and when judged with a supercharge flag being 1, 
according to the operational status of Engine CE, the target charge pressure Pi calculates by (YES) step #23. This target charge 
pressure Pi is fundamentally set up according to a throttle opening (engine load), an engine speed, etc. so that predetermined engine 
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output characteristics may be obtained. 

[0045] Then, the duty ratio which should be impressed by step #24 according to the target charge pressure Pi and actual charge 
pressure to the supercharge controlled variable 29 and 34, i.e., the 1 st and 2nd actuator, calculates. The 1st and 2nd actuator 29 and 34 
changes the opening of the 1st and 2nd charge pressure control valves 27 and 32 according to the duty ratio impressed from a control 
unit C, and generates the charge pressure corresponding to the above-mentioned duty ratio (supercharge controlled variable). In 
addition, the target charge pressure Pi corresponds to a target engine torque. In the 1st example, fundamentally, while setting up a 
basic base duty ratio according to the target charge pressure Pi first According to the deflection to the target charge pressure Pi of 
actual charge pressure, the amount of feedback amendments which acts so that this deflection may be lost is calculated. Based on a 
base duty ratio and the amount of feedback amendments, multiply both and a final duty ratio is calculated. This duty ratio is impressed 
to the 1st and 2nd actuator 29 and 34, and it is made to perform feedback control of the charge pressure of making charge pressure 
follow the target charge pressure Pi. 

[0046] Next, the supercharge controlled variable (duty ratio) calculated by step #24 is outputted to the 1 st and 2nd actuator 29 and 34 
by step #25, and feedback control is carried out so that charge pressure may follow the target charge pressure Pi. Then, it returns to 
step #21 and charge pressure control is continued. 

[0047] By the way, when a supercharge flag was not 1 in above step #22, i.e., judged with it being 0, a supercharge controlled variable 
is set to 0 by (NO) step #26. Then, although a supercharge controlled variable is outputted to the 1 st and 2nd actuator 29 and 34 by 
step #25, since a supercharge controlled variable is 0 as described above, supercharge is not performed in this case. Then, it returns to 
step #21 and charge pressure control is continued. 

[0048] As mentioned above, according to the 1st example, when Engine CE or a car is accelerated at the time of lean burn, it sets. 
When the close engine CE is in the predetermined field in which acceleration is large and the supercharge effectiveness is high Since 
[ this ] supercharge is performed making an air-fuel ratio into Lean, a NOx yield is reduced, the fuel consumption engine performance 
is raised and temporary air deficiency, i.e., engine loss of power, does not happen, the engine power at the time of acceleration is 
heightened, and the acceleration engine performance is raised. On the other hand, since supercharge is not performed but an air-fuel 
ratio is made to make it rich to theoretical air fuel ratio when acceleration is small, engine power is heightened while a NOx yield is 
reduced. Moreover, it is prevented that a supercharge condition and the condition of not supercharging change frequently, and a transit 
feeling is raised. 

[0049] In case the basic configuration of the 2nd example is as common as the 1st example shown in drawing 2 below the <2nd 
examplo although the 2nd example of this invention is explained, and an air-fuel ratio is changed from the Lean side to a rich side, 
the points which control the electricity throttle valve 21 (throttle opening) so that the undershoot of the throttle opening resulting from 
the inertia of the electricity throttle valve 21 does not happen only differ. Therefore, below, in order to avoid duplication of 
explanation, according to the flow chart shown in drawing 5 , only the control approach of the electricity throttle valve control by the 
control unit C is explained, referring to drawing 2 suitably. 

[0050] Since the closing motion property (output characteristics) is set up in the electricity throttle valve 2 1 so that engine power may 
become equal when [ be / no relation to an air-fuel ratio ] an accelerator opening is equal as described above, when an air-fuel ratio is 
changed from the Lean side (for example, A/F=20) to a rich side (theoretical air fuel ratio), fundamentally, a throttle opening falls in 
the shape of a step. And the way things stand, when an air-fuel ratio is changed from the Lean side to a rich side, temporary air 
deficiency, i.e., engine loss of power, will arise by the undershoot of a throttle opening, but if the engine loss of power which starts 
when an acceleration demand of an operator is strong arises, the acceleration engine performance will worsen and salability will fall, 
so, when an acceleration demand of an operator is strong (i.e., when the acceleration of Engine CE or a car is large) and an air-fuel 
ratio is changed from the Lean side to a rich side After not reducing a throttle opening at a stretch in the shape of a step to the final 
target throttle opening and making it fall in the shape of a step to some extent, as a throttle opening is reduced gradually after this and 
the undershoot of a throttle opening does not happen, the acceleration engine performance is raised. 

[0051] Specifically, initiation of electricity throttle valve control first reads various signals, such as an inhalation air content, an engine 
speed, an intake pressure, engine water temperature, 02 concentration in exhaust gas, an accelerator opening, and a throttle opening, 
as control information by step #31 . Next, when it is judged by step #32 whether the close operational status of Engine CE is in the lean 
bum field (RIN zone) 2, i.e., the field in drawing 6 , and it is judged with the close operational status of Engine CE being in a lean 
bum field, the target intake pressure for the time of lean burn (target P) calculates, and a target throttle opening (target TVO) 
calculates [ (YES) step #33 ] by step #34 continuously. 

[0052] Here, a target intake pressure is a target intake pressure for the time of the lean bum set up according to an accelerator opening 
and an engine speed, and is a value corresponding to a target engine torque. The target intake-pressure map which makes an 
accelerator opening and an engine speed a parameter is specifically beforehand stored in the memory of a control unit C, and the target 
intake pressure (target engine torque) corresponding to an accelerator opening and an engine speed calculates by searching this target 
intake-pressure map. Moreover, a target throttle opening is a throttle opening corresponding to a target intake pressure, and if a throttle 
opening is made in agreement with this target throttle opening, a actual intake pressure (engine torque) will be held at a target intake 
pressure (target engine torque). 

[0053] Next, the control signal corresponding to this target throttle opening is outputted to the throttle actuator 22 by step #35, and 
closing motion actuation of the electricity throttle valve 21 is carried out by the throttle actuator 22 so that a throttle opening may be in 
agreement with a target throttle opening. Then, it returns to step #3 1 and electricity throttle valve control is continued. 
[0054] By the way, when judged with the close operational status of Engine CE not being in a lean burn field by above step #32, the 
target intake pressure for the time of theoretical-air-fuel-ratio operation (target P) calculates, and a target throttle opening (target TVO) 
calculates [ (NO) step #36 ] based on this target intake pressure by step #37 continuously. In addition, the place which a target intake 
pressure and a target throttle opening mean, or its operation approach is the same as that of the case of step #33 and step #34, if the 
point which is a ** at the time of theoretical-air-fuel-ratio operation is removed. 

[0055] Next, at last time, it is judged by step #38 whether the close operational status of Engine CE was in the lean bum field (RIN 
zone). When judged with close having been in the lean bum field by last time here (YES), Namely, when close is still in a lean bum 
field and it shifts to a non-lean bum field (theoretical-air-fuel-ratio operating range) in this time last time Step # When judged with it 
being judged whether Engine CE or a car is in an acceleration condition by 39, and being in an acceleration condition, it is judged 
whether the acceleration is still (YES) larger at step #40. In addition, the detection approach of an acceleration condition, the operation 
approach of acceleration, or the size judging approach is the same as that of the case of the 1st example. 

[0056] Step # When it is judged with Engine CE or a car being in an acceleration condition by 39 (YES) and is judged with the 
acceleration being large by step #40, it returns by (YES) step #41 and amount correction value is set. Here, the amount correction 
value of return is the following values. That is, if the closing motion property (output characteristics) of the electricity throttle valve 21 
is simply changed to a low opening side (low-power output side) when an air-fuel ratio is changed to a rich side from the Lean side at 
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time of day tl as shown in drawing 8 for example, (polygonal line HI), it will fall to the shape of a step at a stretch from b to a like the 
polygonal line H2 (continuous line) in a throttle opening. However, when a throttle opening is reduced in the shape of a step in this 
way, the undershoot (phenomenon in which a throttle opening becomes smaller than a) of a throttle opening will happen as described 
above, and the acceleration engine performance will fall by temporary air deficiency or engine loss of power. So, when acceleration is 
large, as the polygonal line H3 (broken line) shows, he makes it small gradually, until a throttle opening reaches a after this, and is 
trying to prevent generating of undershoot at time of day tl , after only the specified quantity d makes a throttle opening a large value 
from the final throttle opening desired value a. Such an amount of amendments (time of day tl d) is the above-mentioned amount 
correction value of return. In addition, when the initial value of this amount correction value of return is 0, as the polygonal line H2 
shows, a throttle opening will fall at a stretch in the shape of a step. 

[0057] Thus, after returning by step #41 and setting amount correction value to a predetermined value, it is step #43, and the 
aforementioned target throttle opening (step # it is calculating by 37) returns, and it is amended with amount correction value. Then, 
the control signal corresponding to the amended target throttle opening is outputted to the throttle actuator 22 by step #35, and closing 
motion actuation of the electricity throttle valve 21 is carried out by the throttle actuator 22 so that a throttle opening may be in 
agreement with this amended target throttle opening. Then, it returns to step #31 and electricity throttle valve control is continued. 
[0058] On the other hand, when are judged with Engine CE being in an acceleration condition step #39 and it is judged with 
acceleration being small by (NO) or step #40, (NO) and an acceleration demand of an operator are small, therefore since especially 
nonconformity is not produced even if it reduces a throttle opening at a stretch in the shape of a step to final desired value, it returns by 
step #42 and amount correction value is set to 0. Then, although step #43 and step #35 are performed in order, since the amount 
correction value of return is 0 in this case, a target throttle opening is not amended but closing motion actuation of the electricity 
throttle valve 21 is carried out by the throttle actuator 22 according to the target throttle opening calculated by step #37. Then, it 
returns to step #3 1 and electricity throttle valve control is continued. 

[0059] Moreover, when judged with the operational status of (NO) CE, i.e., an engine, continuing, and close being in a theoretical-air- 
fuel-ratio operating range, when judged with the close operational status of Engine CE having not been in the lean burn field in last 
time by step #38, it is judged whether the actual throttle opening is in agreement with a desired value throttle opening by step #44. For 
example, in the example shown in drawing 8 , when acceleration is large, it is judged whether the throttle opening reached the final 
target throttle opening a henceforth [ time of day tl ]. 

[0060] Step # When judged with the throttle opening not being in agreement with a target throttle opening by 44, (NO), Namely, when 
judged with the throttle opening not falling to a final target throttle opening when acceleration is large Step # It returns by 45, and only 
a predetermined value is subtracted and a target throttle opening (step # it is calculating by 37) is continuously amended by amount 
correction value according to this subtracted amount correction value of return by step #43. namely, - the example shown in drawing 
8 - time of day tl - a throttle opening - first (a+d) - until - after making it fall in the shape of a step, a throttle opening is made to 
fall gradually at a fixed rate in connection with the passage of time Then, the control signal corresponding to the target throttle opening 
subtracted by step #35 is outputted to the throttle actuator 22, and closing motion actuation of the electricity throttle valve 21 is carried 
out by the throttle actuator 22 so that a throttle opening may be in agreement with this subtracted target throttle opening. Then, it 
returns to step #3 1 and electricity throttle valve control is continued. 

[0061] On the other hand, since it is not necessary to amend the target throttle opening calculated by (YES) step #37 when judged with 
the throttle opening being in agreement with a target throttle opening by step #44, according to a target throttle opening (step # it is 
calculating by 37), closing motion actuation of the electricity throttle valve 21 is carried out by the throttle actuator 22 by step #35. 
Then, it returns to step #3 1 and electricity throttle valve control is continued. 

[0062] As mentioned above, since according to the 2nd example a change of the closing motion property (output characteristics) of the 
electricity throttle valve 21 accompanying change of an air- fuel ratio is gradually made when acceleration is large and an air-fuel ratio 
is changed from the Lean side to a rich side, after the change of an air-fuel ratio, the undershoot of a throttle opening does not happen 
but the acceleration engine performance is raised. 
[0063] 

[Function and Effect of the Invention] Since charge pressure is raised making an air-fuel ratio into Lean and he is trying to heighten 
engine power when it is detected according to the 1st invention that an engine is in an acceleration condition when an air-fuel ratio is 
Lean, the output characteristics of an engine load control means are not changed into a low-power output side, for this reason, the time 
of acceleration - the low-power output side of an engine load control means - it goes too much, and the so-called undershoot does not 
happen, but a NOx yield is reduced, and the fuel consumption engine performance is raised, and the acceleration engine performance 
of a car is raised. 

[0064] According to the 2nd invention, the same operation and effectiveness as the 1st invention are acquired fundamentally. 
Furthermore, since charge pressure is raised making an air-fuel ratio into Lean when an air- fuel ratio is Lean, and an acceleration 
degree is large (i.e., when an acceleration demand of an operator is strong) and he is trying to raise the acceleration engine 
performance, the acceleration engine performance according to a demand of an operator is obtained. Moreover, generally, although the 
acceleration condition that an acceleration degree is small is produced frequently, when an acceleration degree is small in this way, it 
is prevented that a supercharge condition and the condition of not supercharging change frequently even when such an acceleration 
condition arises frequently since he is trying to heighten engine power by not raising charge pressure but making an air-fuel ratio into 
theoretical air fuel ratio, and a transit feeling is raised. Moreover, since an air-fuel ratio is made rich to theoretical air fuel ratio, a NOx 
yield is reduced. 

[0065] According to the 3rd invention, the same operation and effectiveness as the 1st invention are acquired fundamentally, 
furthermore, the time of an engine speed being in a predetermined revolution field — as long as — since he is trying to raise charge 
pressure, making an air-fuel ratio into Lean, by setting this field as the middle turn region where supercharge effectiveness is high, it is 
prevented that supercharge is performed in the bad low revolution field or high revolution field of supercharge effectiveness, and the 
engine power in a low revolution field or a high revolution field is heightened. 

[0066] According to the 4th invention, the same operation and effectiveness as the 1st invention are acquired fundamentally. 
Furthermore, since an engine load control means is the electricity throttle valve which the undershoot of a throttle opening produces 
inevitably halfway at the time of the change of an air-fuel ratio, the improvement effectiveness of the acceleration engine performance 
is heightened further. 

[0067] Since according to the 5th invention the modification degree of the output characteristics of an engine load control means is 
made small when an acceleration degree is large when changing from a Lean air-fuel ratio condition to a rich side, the undershoot by 
the side of the low-power output of the engine load control means at the time of the change of an air-fuel ratio is prevented, and the 
acceleration engine performance is raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1st - the 5th invention corresponding to claim 1 - claim 5. 
[Drawing 2] It is system configuration drawing of the engine concerning this invention (common to the 1st example and the 2nd 
example). 

[Drawing 3] It is the flow chart which shows the control approach of Air Fuel Ratio Control in the 1 st example. 

[Drawing 4] It is the flow chart which shows the control approach of the charge pressure control in the 1st example. 

Prawing 5] It is the flow chart which shows the control approach of the electricity throttle valve control in the 2nd example. 

Prawing 6] It is drawing showing the lean bum field, enrichment field, and idle field of the engine shown in drawing 2 . 

Prawing 7] It is drawing showing the property over the engine speed of the engine output torque of the engine shown in drawing 2 . 

Prawing 8] It is drawing showing the air-fuel ratio in the 2nd example, and the change property over the time amount of a throttle 

opening. 

[Description of Notations] 

CE — Engine 

C — Control unit 

15 — Fuel injection valve 

1 9 — The 1 st supercharger 

20 — The 2nd supercharger 

21 — Electricity throttle valve 

27 — The 1 st charge pressure control valve 
32 — The 2nd charge pressure control valve 
35 — Engine speed sensor 
39 — Accelerator opening sensor 
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